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Part A

Answer all questions.
[. (a) Listout the different types of stresses and strains.
(b) What is s bulk modulus ?
(¢) Define the term simply supported beam.

(d) Write the Relationship between (i) bending stresses and raidus of curvature ; (1) bending
moment and radius of curvatire.

(e) Define hoop stress.

(6 % 2 =10 marks).
Part B

Answer any four questions.

H. (a) Derive an expression for the total extension of a uniformly tapering rod of diameters D, and
1 Yy tap g 1
D, when the rod is subjected to an axial load P.

() Draw SFD and BMD for a cantilever beam carrying a point load at the free end.
() What is meant by beam of uniform strength ? Explain.
(d) Derive the differential equation for deflection curve.
(e) Derive the Euler’s formula for a column with one end hinged and otker end is fixed.
() Derive the expression of Longitudinal stress for thin cyclindrical shell.
. (4% 5=20mart s)
_ Part C
Il (a) A member ABCD is subjected to point loads P}, P,, P, and P, as shown in figure 1. Caleulate
the force P, necessary for equilibrium if P, =120 kN, P, =220kN and P, =160kN. Determine
also the net change in the length of the member. Take E = 200 GN/m?2.

401ﬁi;7 x 40mm 30mm x 30 mni

25 um x 25
A / B e e & / D
"—."_j |/
i
- Be— >R p I
0.75m lm 1.2m
Fig.1
=z Or

Turn over



2 D 10031

(b) A steel rod of diameter is eaclosed centrally in a hollow copper tube of externs! diameter 4 cm
and internal dismeter of 3.5 cm. The composite bar is then subjected to an axial puldl of 50,000
N. If the length of zach bar is equal to 20 cra. determine (1) The stress in the rod and tube ond
(11) load carried by each ko, '

{V. (a) Draw SFD and BE{G for the beam chiown in Gyure 2. Indicate the position and the magnitude

of maximum beiding 1moment.
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(b) Draw SFD and BMD ior the beam shown in figure 3. Indicate the position and the magnitude
of maximum bending moment.
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V. (a) A cireMgg stecl pipe of external diameter 60 mm and thickness 8 mra. is used as a simply
supported beam cver an offective span of 2 m. If permissible stress in steel is 150 N/mm?
3 . . .
determine the maximuns concentrated load that can be carried by it at mid span.
Or
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180 mm » 400 maim. 8 wam thick is strengthened with 240 mmn =

y piate on top fange. I pereiszible stress in the material is 150 N/mm?,

haw much concentrated load the beam of this section can carry at centre of 4 m
i

span. Given euda of beam sre simply supported.
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(a) A vertical stezm hoil

=t

with 2 m. internal diamioter and 4 m high is constructed with 2 cm
thick pistes for & working pressure of 10 kg./ein® The end plates are flat. Calculate :
P E!

(1) The stress in the circumfercntial plates due to pressure on the end plates.
(i) Stress in the circumferential plates due to resisting the bursting effect.
(ii1) Increase in length, diameter and the volume
Take Poisson’s ratio = 9.3 and E = 2 x 108 kg./cm?

; Or N *a

() A 1.5 mm leng ecolumn has a circular cross-section 50 mm diameter. Both ends of the column
are fixed. Taking facter of safety of 2. Caleulate the safe lci1 using Rarkine's formula and
Euler’s formula. Take = 1500, fo = 560 Ninm?, and E = 2 x 10° N/mm®.

4 %10 = 40 marks)



